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» [awsonia intracellularis seems to rely on concurrent

pathogens to trigger characteristic gut lesions. 2 ) )
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Porcine proliferative enteropathy is consistently associated with the presence of intracellular curved bacteria
in epithelial cells in affected portions of intestine. Two strains of these intracellular bacteria were cultured in
a cell culture system with rat enumcyles (IEC-18) and passaged several times and used as oral inocula for 14

iotic and 8 c ional pigs. DNA and immunological studies had identified these bacteria as belonging
lu a new taxon, lleal symbiont (IS) intracellularis. Conventional pigs dosed with approximately 3.7 x 10° of
these organisms passaged six times in cell culture developed severe lesions of proliferative enteropathy in the
ileum. Other conventional pigs dosed with a lower titer or with organisms passaged 13 times developed
moderate and minor lesions, respectively. All gnotobiotic pigs dosed with organisms failed to develop lesions.
Control pigs, eight ¢ ional and two gnotobiotic, dosed with diluent, uninfected cell material or left
undosed failed to develop lesions also. Reisolation of IS intracellularis and demonstration of the organism in
mucosal and fecal samples only occurred in conventional pigs dosed with organisms. Gnotobiotic pigs lacking

s 3 . . . a normal intestinal flora have not been shown to be colonized by the organi Seroconversion to IS
entional ol Gnotobiotic PIg intracellularis or mucosal infiltration by inflammatory cells was not observed in experimentally affected pigs,
ﬂé é—Eﬁ confirming the weak immune response characteristic of the natural disease. These results support the

©N identification of IS intracellularis as an etiological agent of proliferative enteropathy in pigs.
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Distinction between porcine circovirus type 2
enteritis and porcine proliferative enteropathy
caused by Lawsonia intracellularis
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Field investigation included 64 pigs
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23 (77%) PCVv2
7 (5%) Other reasons
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PCV2 was about three times more likely to be detected in LAW-NEG
than in LAW-POS samples (P<0.001). There was no association between

The study demonstrated
that PCV2 enteritis should
be considered a

Case report from the
field
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differential diagnosis of
LAW infection in pigs aged
2-4 months with a clinical
history of diarrhea.

AR, EFREIRKR

ER2-4 ¥, PCV2g

RATTENEAN T HRE (LAW)
YL 4 R BT .

PCV2 and other intestinal bacterial pathogens.
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Infection dynamics and pathogenesis of pigs infected with PCV2 followed & 4 Experimental day
by delayed simultaneous exposure to PCV2 and LAW PCV2 ||L. intracellularis | PCV2
6 RS GPCV 2R J5 B[R] I 5% 52 T-PCV2FILAW I B 4L 51 71 22 R IR AL Group C||GroupB + C
Number of
%‘95%(58 Previous exposure to PCV2 had limited impact on
2 subsequent exposure to a combined LAW/PCV2
8 pigs PCV2 LAW/PCV2 inoculation.
8k SRR IE T PCV2XTBE 5 BR & A LAW/PCV 2R M7 FR .
8 pigs Mock LAW/PCV2
8k ZZ FXTHR However, there was a tendency that the PCV2
8 pigs Mock Mock infection dynamics were altered.
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Experimental design:

P e Journal of Comparative Pathology
e Volume 145, Issues 2-3, August—October 2011, Pages 261-270
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120 pigs, 2 weeks old ettty et D N
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Objective: to develop a model for enteric PCVAD (porcine Enteritis in Pigs Infected with PCV2 Alone or BSEYD "] B L/ SLHY

circovirus associated disease) gggl,],f;l,ﬁg;y Vfgf&?ﬂioma intracellularis or £ E1 BPCV2AH R
Hi%: BFEPCVAD CEEFMREEFER) B P K B S2Is M S )
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N1 14 dpc N2 28 dpc
N1 LR | N2 FLREE
14K F28K

NEG CONTROL 20 10 10

BH 4% B

PCV2 20 10 10

PCV2+ LAW 20 10 10

Sal (RAFRYIIE) 20 10 10

Sal+ LAW 20 10 10

LAW (BN FHRE) 20 10 10
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Inoculation details: EFhiEH:

PCV2
sml, intragastric lavage, PCV2b, 1045 TCID4,
5=, B WM, PCV2b, 1045 TCIDs,

10ml, orally, 10% organisms/ml culture Enteric signs FiEER

1027, Hik, FZTHEFRD109401H Diarrhea in individual pigs in Sal and PCV2-Sal groups
Lawsonia intracellularis f4/y %5 & E HFPCV2-Sald A 55 B IR TS

10ml, intragastric lavage, 10° TCID5,

10Z27F, B AP, 100 TCIDs, Weight gain #&E

No significant (P>0.05) difference between groups
FHE TR EZ R (P>0.05)

Decreased weight gain in 1/10 PCV2

PCV24H1/10 1 & ik />
2/10 PCV2-
PCV2-Saldi: 2/10

Weight loss in 1/10 PCV2
PCV24H1/104k E g%

1/10 PCV2-
PCV2-Sald: 1/10
1/10 PCV2-LAW
PCV2-LAWHH: 1/10
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Salmonella typhimurium infection
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Culture positive on fecal samples DPI 7-21
FERE ARG A GG 2B 7-21 R 2 FH
Microscopic lesions: Necrotizing colitis, Most severe on DPI 14,
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Thickened intestinal mucosa
BB
Granulomatous enteritis
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Depletion of Peyer’s patches
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Summary &4k

Singular oral PCV2 inoculation of conventional pigs induced PCV2-associated
granulomatous enteritis

LA B O IR BEFIPCV22 5| EPCV24H 5 11 IR 27 i 14 iz 98

Enteric coinfections did not enhance PCVAD
[ T8 IR I R G 5EPCVAD  (PCVAH IS )
Evidence that PCV2 enhanced LAW or associated disease was lacking

R Z IEYE R IPCV21G 9% 1 5 B P4 57 #R B B¢ PSR

Distinguishing PCV2-associated enteritis clinically or grossly from
or LAW infection can be difficult

I R_EBRNER MR [X 7 PCV2 R R 5 B P 57 AR T R G FT RE 1R P




Lawsonia intracellularis + Salmonella enterica Serovar thypmurium o-.$
/

N T7 7R B+ W71 G s 7 2E A 2 [P

Summary 245

Study objective: #F5t H#x:

SCIENTIFIC RE P{{;}RTS Co-infection of S. enterica (Sal) with LAW, has been found as risk

factor for increased shedding. The objective of this study was

V . . A . tL . . . . 0 . .
o M s o to investigate if vaccination against LAW could lead to

intracellularis Decreases Shedding

of Salmonella enterica serovar decreased Sal shedding .
. Typhimuriumin Co-Infected Pigs SR TTIRE ( ) EAZARE (LAW) ByFLEGZ
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Control X8 9
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Fecal shedding of Salmonella enterica serovar
{ Typhimurium over time. Significant differences
b

ﬁ 3- between treatment groups are designated by

2 : different letters (linear mixed model, error bars

E hl” \ represent standard error of the mean p <0.05).
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g .= ¢ SalVac

" Pl + i + Conclusion: Overall, LAW vaccination decreased
o % the shedding of Sal in co-infected animals by 2.12
b i

log, organisms per gram of feces at 7 days post

0- t T - > " . infection.
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Lawsonia intracellularis and Porcine Circovirus type-

2 infection in Estonia 732 yb JE 7 4 A 1 I P 55 2% R R2 B B0 2 2 B e
PMID: 27487502 DOI: 10.151 | ) ,

The primary reasons of post weaning wasting were PCV2 and E. coli, later aggravated by LAW and
other pathogens. Our results indicated that different pathogens have an important role in developing
post-weaning wasting. Proliferative intestinal inflammation caused by LAW is mainly characterized by its
localization and morphological findings.

Ui 4y J VR 9 Y R TR R PCV2 AR AT T, Jia RS2 i A 577 R B AN AR A B s i I B . FAT TR 45 2R 3%
W, ERYEEE R KA, AFEBREARES EEEMH . BN S ARE 51 B8 A VI8 R0 B 32 ERFAE

N R BRATE RS 7 L
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Porcine Lawsonia intracellularis lleitis in Italy and Its Association with
Porcine Circovirus Type 2 (PCV2) Infection

by Giulia D’Annunzio 122 Fabio Ostanello 1" £ Luisa Vera Muscatello 12, Massimo Orioles 3 2, The aUthOrS InVGStlgated the ag reement
e e e e between PCR and IHC results

! Dipartimento di Scienze Mediche Veterinarie, Universita di Bologna, 40126 Bologna, ltaly for LAW evaluatlon’ and CO-InfeCtlon by PCV2
2 |stituto Zooprofilattico Sperimentale della Lombardia e del’Emilia-Romagna, 25124 Brescia, Italy and LAW N the ||eum Of p|gs presented W|th

* Dipartimento di Scienze Agroalimentari, Ambientali e Animali, 33100 Udine, ltaly Suspected prollferatlve enteropathy |n Italy

4 Boehringer Ingelheim Animal Health Italia SpA, 20139 Milano, ltaly

5 Istituto Zooprofilattico Sperimentale delle Venezie, 33030 Udine, Italy

* Authors to whom correspondence should be addressed. Eﬂ: %%‘ﬁﬁﬁ T %U)EH PCR%H I HCE%K%U Hj Iﬂ;’%ﬁfu
Animals 2023, 13(7), 1170; https://doi.org/10.3390/ani13071170 ii‘l‘iﬂ%ﬁ El’(] z% IEI H% l:i:l j}_l:,//fi:H@, V\] %ﬁ%-‘ﬂ:’:{é}ﬂ]
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«  19/24 ileum sample were LAW positive by PCR.  19/24/ [l iz #f A3 1<k PC RS I 52 ffd A % 25 B P 7k
« IHC resulted in 16/24 LAW cases (agreement of 89%).  [HCH: il 45 5 916/241 5 1) 2 A 5 R FHPE (— M 489%)
. Performing two tests at the same time may increase the specificity of the causal diagnosis.

[F I ZEAT W A I m] R 2 B2 o R 2 T (R R e

«  Co-infection with PCV2 was demonstrate in 4 cases. H4H| &~ 7 5PCV2[( I mk iy,
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Impact of Mycoplasma hyopneumoniae and Lawsonia intracellularis on the
performance of pigs divergently selected for feed efficiency

Emma T. Helm.* Amanda C. Quthouse.* Kent J. Schwartz.” Jack C. M. Dekkers.* Steven M.
Lonergan,* Wendy M. Rauw.? and Nicholas K. Gabler*"!

*Department of Animal Science, lowa State University, Ames, IA 50011: "Department of Veterinary Diagnostic
and Production Animal Medicine, Iowa State University, Ames, IA 50011:; ‘Departamento de Mejora Genética
Animal, Instituto Nacional de Investigacion y Tecnologia Agraria y Alimentaria, 28040 Madrid, Spain

Feed efficiency (FE) is a valuable trait, yet how genetic selection for enhanced FE affects other
processes such as response to disease is unknown. Disease from endemic respiratory and
enteric pathogens such as Mycoplasma hyopneumoniae (Mh) and LAW are common in swine

production.

PR ER (FE) R—MEUHERRHMERNS, ERXNTEE RERIBEE R S g 5 (Heanxy
PIRHIRDL) MAER. EFEET T, BRSEE (Mh) MR S7ERE (LAW) S5l 75 4 R E A
i SR A 5 R PR IR . .
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OBJECTIVE: To examine if pigs selected for high versus low Fed efficacy based on residual feed intake (RFI) respond differently
to a dual respiratory and enteric challenge.

HH: RERBERRREE (RFD SRR RN FIE 2 S P ROE N B X E B EH A F R R M.

A 2 x 2 factorial design was used with a total of 25 littermate pairs from the HRFI (high residual feed intake) and 25 littermate pairs
from the LRFI line (barrows, 50-7 kg BW)

XH2 X 2tfH &, FHER25%5HRFI (BRRI&XEE) FI255LRFI (REAXEE) WEEHR (FAMK, AES0-7T0AT) .

One pig from each pair was assigned to individual pens in either the challenge or the nonchallenge (control) rooms
(25barrowsl/line/challenge). The pigs were inoculated with LAW and Mh at D0. Feed intake, BW, fecal swabs, and serum samples
were collected and recorded weekly for 42 d. On dpi -2 and 47, 14 littermate pairs (n = 7 barrows/line/challenge) were utilized for
initial and final body composition scans.

HEXNREEFH LS NERERFE R BEESN Q5KEAREIMmARINFH) . XEEEBORZEMHLAWMMh. EEMH 542
KA, SRABREHFERKXEE. FE. #BEXTHMBEER. EEMNEHE-2RNEATR, MAFREE (n= 7K@ A% % RIBEH) #1T
YIS B & B R B o 139

Genetic selection for high FE resulted in decreased ADFI and increased G:F (P < 0.01), but did not impact ADG or tissue
accretion vs. low FE pigs. Collectively, these results demonstrate that a dual enteric and respiratory pathogen challenge
reduced ADG, ADFI, G:F, and tissue accretion in growing pigs. Further, there was no evidence that selection for enhanced FE
based on RFIl index affects response to disease.

EEEARMEE R FBF AR ERE (ADFD BARMEREAEE N (P <0.01) , HE5EEARMEMEML, M PFYHHEE (ADG)
AL AR . GaKE, XRBERRAMENFTEREENERFRR T AEKERNFHERE. FHAXREE. AR
HAWR ., Wi, HEEILERPETRRAREE (RFD HBEET SRR E R SEmE R AR IR
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Synergic Effect of Brachyspira hyodysenteriae and Lawsonia

intracellularis Coinfection: Anatomopathological and
Microbiome Evaluation

Group i Inoculum DO Inoculum Necropsy

iR R EO0R B B

D1 D21
F1R #FE21R

Amanda G. S. Daniel !, Carlos E. R. Pereira !, Fernanda Dorella 7, Felipe L. Pereira >, Ricardo P. Laub !, Coinfection ;j\:@él}% 12 Brachy LAW

Mariana R. Andrade !, Javier A. Barrera-Zarate !, Michelle P. Gabardo ', Luisa V. A. Otoni !, Nubia R. Macedo 3", B AT

Paula A. Correia !, Camila M. Costa !, Amanda O. Vasconcellos '), Mariane M. Wagatsuma !, %ﬁﬂ%ﬁm’%%% Bﬂ W%ﬁ%

. P | . . . 2 1% .

Thaire P. Marostica ', Henrique C. P. Figueiredo “* and Roberto M. C. Guedes Brachysplra 12 Brachy
R R R L M e A FE SRR MR e
Lawsonia 12 LAW
Jd PN 55 AR el Bl N 55 AR
NEG control 11 None &
I 2 6T e

Coinfé:é't'e?d' . infec Swine dysentery (SD) is caused by three Brachyspira species, the most common of
SEmy. . Ry /N which is Brachyspira hyodysenteriae (Brachy), a fastidious Gram-negative

anaerobic spiral-shaped bacterium. Lesions are restricted to the large intestine
and are characterized by superficial necrosis of the mucosa associated with
mucofibrinous hemorrhagic exudate. Microscopic lesions are hyperplasia of goblet
cells, superficial necrosis, exudation of fibrin and blood with neutrophilic inflammatory
infiltration resulting in dehydration and death in untreated pigs.
3 ¥ o S RPE (SD) H=FMEMRIRAGIAR, i Wi SRR AR RE (Brachy) , &
P By A 2 ol ' T — PO DASE 77 1) 5 22 IRV IR AR e R4 B - R RIFR T K, HAMERFBERRIR
J Brachyspira.. ' _ sk B, EEREA4EEAEEIMEZEY . B N AR A R,
B R T4 7R A AILGES H DU PR A O R, B 230 7 AT BB K FIFE T
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A porcine isolate of LAW (BRPHEO01_ES5) obtained from an animal with proliferative
M B A Y I PR P R % RS T R L 57 2k el (BRPHEO1_ES5) 73 &4),
hemorrhagic enteritis was cultured in multiple passages (up to 12 and 23 in vitro) using McCoy cells

FHEFIMcCoy 4afu 1T T & RARMREE TR (RS MAIMEMR120KMN2300 .

The Brachy was isolated from a growth-finishing pig with severe swine dysentery in 2013 from a Brazilian hog farm. It was cultivated
on Trypticase Soy Agar (TSA) supplemented with 5% sheep blood and 12.5 mg/L rifampicin, 200 mg/L spectinomycin, 50 mg/L
vancomycin, and 12.5 mg/L of colistin [30], under an anaerobic atmosphere (80% N2, 10% CO2 and 10% H2), at 37 C for 3 days.
TERRRIERAET2013EN—R B BEFREY . BETERARNEKR-BIREANSELR. BEREHSHES%FMM12.5 mg/LAHEF.
200 mg/LAMEER. 50 mg/L A EEREN12.5 mg/LFERNRERBRREERE (TSA) ERE, ERESEHE (80%ES . 10% E LA
10%E <) F, 37°CHEFRIK.

Clinical and anatomopathological evaluations of animals experimentally inoculated with Brachy and 7 days later with LAW were
performed and compared to single-infected pigs.

X S PSR SR PR R MR e A R R EAT T IR PR AR B B S0P 0h, BEJRAET KRR HEAILAW, JRRE S U GE 8 3EAT T LR

Co-infected animals were more affected and had more severe
HRH AR T MR R E R MEEH, HRETE,
lesions when compared to single-infected pigs. The intestinal microbiome of pigs from co-infected animals demonstrated a
difference in some genera compared to other groups before and after inoculation and certain genera were evaluated in each
group.
MG, LREEREMEH S AR A ER, AR S 8 4T 1 Pl



First molecular identification of Entamoeba Case report from the
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poleckiin a piglet in Japan and implications B 0 2

for aggravation of ileitis by coinfection with

JEy o RTOB AT 2 B AT
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Original Paper | Published: 13 May 2015 polecki) —HFREEHRAZHRE
Volume 114, pages 30693073, (2015) Cite this article ﬁ@%ﬁ@%%ﬁﬂi Bga;nﬁ

In pigs, three Entamoeba spp., , and and as zoonotic species, have
been identified, but their pathogenicity has not been fully characterized.
M CEMfE T =MBPKRE L H (Entamoeba) #, 737l & \

A , HadH ke (E. histolytica) & A & JL &,

EEATRIEOR M R 58 23R4I

Three piglets with chronic diarrhea were investigated. Two animals appeared to be additionally
infected with LAW, which caused a characteristic proliferative ileitis.

HE T =kBERERE R Hh Pk e gL 7R ARE, SECR R A m g % .

In the piglet infected with Entamoeba spp., the trophozoites (approximately 10-15 um with one

nucleus in their cytoplasm) invaded into the lamina propria and the disease was worsened by the

formation of ulcers and pseudomembranes. Genetic analysis identified the parasite as E.

polecki (99.5 % identity). Although in humans or animals might be less pathogenic in

the case of a single infection, coinfections with other pathogens including LAW may increase

the severity of the disease.

TERRGLFKR A (Entamoeba spp.) HIAFREARN, HFak (Z910-15umK/h, Hia — M%) =RA
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Case report from the o-s
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Pathology in Practice. Proliferative and necrotizing
enterocolitis in a pig resulting from coinfection with

: . . SEBGRELS: IR AT RE MY
L intracellularis and S enterica 5 2 2 T ERBTE 2 2

Misa Komine, Thiago O Cunha, Thomas P Mullaney, Rebecca C Smedley, Ingeborg M Langohr

An approximately 2-month-old 31.8-kg (70-lb) castrated male
feeder pig that died was submitted for necropsy examination at
the Diagnostic Center for Population and Animal Health at
Michigan State University. The pig was raised on a farm and
pigs had received appropriate vaccines since that time.
—SkZ2 7, E31.8A T (7085 MEREIAEKARILT., ik
B HARM LKA N VSV B2 D REAT e . XSk
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Recently, a group of feeder pigs became ill; the producer
suggested the illness was possibly due to heat stress. A
diagnosis of proliferative and necrotizing enterocolitis

attributable to coinfection with LAW and was made for Pigure 1—Phomgraph ofthe cpamed spialcolon ofs fesdar pg o e with s recene
the p|g of the present report. ey s v e oy e
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« Concurrent infection with LAW and other pathogens occurs frequently and it is
important to keep this in mind.

5] I R e L PN 57 R Bl AN EL At SR AR A 2 LAY, PR RR X A

« PCV2 and LAW do not have an obvious interaction, however, PCV2 can mimic @
LAW and hence one should always confirm both pathogens.
PCV2HI i 9 55 Fk B 2 18] 3F-9%F B S A ELAE A, AR, PCV2n] At 2R iU i P 57 2k
B, R G 25 2 ) I A s AR

« Concurrent Brachy and LAW infection is upregulated. t
[F] I TR 2 T 2 L MR e A7 N L P 55 R Bl -5 B0 93 D B

« Dual enteric and respiratory pathogen challenge reduced ADG, ADFI, G:F in t
growing pigs

i T AN R 38 s R AR XU g PR T A KR P HIGEE (ADG) « “FHHXE=
(ADFD ATk R (G:F)
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